Inhibition of cyclic nucleotide phosphodiesterase and calcineurin by spermine, a calcium-independent calmodulin antagonist.
Spermine binding to calmodulin and its effects on two calmodulin-dependent enzymes were studied. Spermine bound to dansylated calmodulin with an apparent Ki of 0.7 mM, and to native calmodulin with a Kd of 1.1 mM in equilibrium dialysis experiments. Its binding was found to be independent of calcium. Spermine inhibited calmodulin-activated cyclic nucleotide phosphodiesterase noncompetitively with respect to calcium (Ki = 1.1 mM). Calmodulin activation of calcineurin was inhibited at similar concentrations (Ki = 1.2 mM). Spermine had little effect on basal phosphodiesterase activity or nickel-activated calcineurin activity. Inhibition of both enzymes correlated well with spermine binding to dansylcalmodulin. These findings suggest that spermine might modulate calcium-dependent events in the cell by inactivation of calmodulin via a novel calcium-independent mechanism.